Abstract. In order to explore the influence factors of residential choice, we established the housing valuation model by discussing the four factors of the completeness of facilities, quality of public services, location environment, accessibility evaluation index of each district. By the contract mode, we could obtain the utility of housing price of each family. Through impedance of different traffic modes, we could obtain the generalized transportation cost of family. According to the family influenced by housing price, influence factors of the district and traffic, the nonlinear programming model was established which was to find the best district for family. Examples show that: higher-income family more willing to choose the residence base on the good completeness, high quality of public services and good location environment, such as district 1, 2, 4, 6, 14. Low-income family is more inclined to choose the higher utility of housing and accessibility, such as the district 7, 9, 16, 21. This shows that the important of residential choice by the various district factors, the housing prices and the traffic. The combination of fuzzy and optimization to consider the choice of residence, not only consider the effectiveness of the decision making process but also reflect the thinking process.
Introduction
Urban transportation and the layout of land use are closely linked to each other. The important layout of land use is the planning of residential land.While, the choice of residence is one of the decisive factors that affect the traffic.
Many experts and scholars had made a lot of research on the relationship between land use and transportation, put forward different models and methods. Bhat used the Logit model [1] to analysis the distribution of the residential location and the location of the activity, and the behavior of the residents was analyzed. But the correlation parameters of the Logit model are related to the wishes of the researchers, which is arbitrary. According to the Bi-level programming model, the interactive relationship between land use and transportation was described by K.W. Kelvin [2] , and the feasibility of the model was explained by using the sensitivity analysis to optimize the allocation of resources. However, the district's location attributes are not considered enough by the model, and the model carry on a lot of simplification. The rationality of the results to be further discussed. Ben-Akiva studied on the interaction between transportation and land use through random utility model [3] which effectively expressed the location characteristics and behavioral utility. But random parameters of the model do not have universal applicability. The description of the relationship between transportation and land use is too simple.
According to the influencing factors of the residential area, this paper studies the relationship between the choice of residence and transportation. Quantitative treatment of the factors that are difficult to quantify by fuzzy mathematics. The combination of fuzzy and optimization to consider the choice of residence, analysis of the attractiveness of the residential area of the family, explain the details of the family's choice of residence.
Quantitative treatment of residential evaluation index
When chooses housing, family usually considers the completeness of internal pleasure facilities k η , the quality of public service k a , the geographical environment of adjacent area k b and traffic accessibility to the city center k c of the selected area. The completeness of internal pleasure facilities is related to the district's recreational facilities, public sports facilities, parks, hospitals, schools, green space and health facilities.
Each family has a close degree of completeness of district's facilities and also has an expected value of the completeness, the evaluation of close degree closer to the expected value, the closer fuzzy membership 1. So the fuzzy membership function can be obtained as follows:
Here, noting 
As the center of gravity is bigger, the mean square deviation is smaller, the ranking is more forward. Therefore, with the help of the index, we can obtain the evaluation index k w of the four factors about the k community, namely:
Housing valuation model
Housing is a commodity that can be consumed, its price is related to the quality of housing, the completeness of community facilities, location characteristics of neighboring districts, the quality of public services, transportation accessibility, the consumption level of local residents and other factors. The family of any district is divided into two types: one wants to move residence to another district, namely the mobile home; the other does not move residence or only moves within the district, it may be referred to without moving home. Any family which wants to move the residence has a valuation for each housing. The evaluation model of housing can be obtained as follows:
PQw ϑ = (4) According to kt ij P , wen can get the utility of housing price. Using contract mode, the utility of housing price can be obtained as follows: The choice of residence 
Example Figure. 1 is the map of Anqing city, the north is the Yangtze River. The center of the city near the Yangtze River and development of the Yangtze River to the north. According to the nature of the similarities and differences of land use and using the road as the boundary. We can divide Anqing city into 22 communities. While community 1 is the center of the city, community 6, 8 and 14 respectively containing the Linghu Park, the Water Park and the Lion Rock Park, community1, 4, 11, 16 respectively containing major hospitals, community1, 2, 4, 6, 19 respectively containing elite schools. The city's main commuter destination communities are 1, 2, 4, 6, 16, 20, 21. The fuel cost of the car is 0.7 yuan / km, when the generalized transportation cost of the private car commuting is 3 times as much as the general public transport, private car owners choice to take public transport. Urban has a bus station about every 700 meters, and bus fare is 1 yuan.
According to the situation of the district has large shopping malls, parks, hospitals and schools, we can get the fuzzy evaluation of each index of residential area shown in the table1 below: According to the data in the table1 and corresponding triangular fuzzy numbers in the figure 2 , we solve the formula (1), (2) and (3) to get the ranking value of comprehensive evaluation index of each residential district by MATLAB shown in the figure 3. As shown in the figure 4, it gets results by comprehensively considering the four factors, housing price and transportation. From figure 4 ,we can see that higher income families are willing to choose to move residence to the districts 1, 2, 4, 6 and 14, the original percentages of high-income families are 30%, 25%, 23%, 25% and 19%, the percentages of high-income family after moving are 35%, 29%, 30%, 30% and 23%. This is because these areas contain large shopping malls or schools or hospitals or parks, and districts 1 and 4 near the Yangtze River r, completeness, quality of service and geographical environment are good. While low-income families would choose to move residence to districts 7, 9, 16 and 21, the original percentages of low income families are 18% , 20% ,20% and 21%, the percentages of low-income family after moving are22%, 25%, 24% and 26%. The price of downtown area is high that low income families can't afford the high price. They also have no money to buy a car, only through public transport to go to the commuter destination So, the low income families will choose to live in the area of high accessibility within the disposable range.
To sum up, high income families more willing to choose to live in the district that has good completeness, high public service, good location environment and high accessibility, this is because these families with higher income, corresponding the utility of housing price is high. Because of its own cars, the accessibility to the destination is high. Therefore, when choice residence, family pay more attention to the four factors of community, namely, the higher comprehensive evaluation of the areas such as area 1, 2, 4, 6 and 14. For low income families, they tend to be more affordable and higher accessibility of the district, this is because these families income is low. They have to go to the destination through public transport because of no car, so more attention to residential accessibility level, such as district 7, 9, 16 and 21.
Conclusions
In this paper, we mainly discuss the influence factors of the residential choice and the model of relationship between each factor and residential choice, through the discussion of the completeness, the quality of public services, location environment and accessibility of the four factors, using fuzzy method to obtain various of fuzzy membership degree functions, then using the method of the center of gravity, so as to obtain the comprehensive evaluation index of each cell and combined with the cost of residential construction to get the residential housing valuation. Through contract mode, we obtain the utility of housing price. On the basis of this, the generalized traffic impedance is obtained through the impedance model of various traffic modes. Based on the evaluation index of the four factors of each family, the generalized commuting impedance and the utility of housing price, the optimal residence for each family is selected through the nonlinear programming problem. Through the model we can obtain, high-income families pay more attention to the area of evaluation index when choosing where to live, which is due to the high income of high-income families, corresponding the price utility is high, and because of going to destination by car, namely corresponding commuter traffic impedance lower, so the family pay more attention to good completeness, high quality of public services, good regional environment, such as district 1, 2, 4, 6, 14. Low income families are more inclined to choose the higher housing utility and lower commuter traffic impedance. This is due to the low family income, which can only afford the lower price of districts, because the family don't have a car to to the destination only by public transport, so pay more attention to level of residential accessibility, namely choosing high accessibility of district, such as district 7, 9, 16 and 21. Based on the above analysis, we can see that from the angle of the optimal selection of the residence, the fuzzy optimization is combined with the optimal to consider residential choice, it can better reflect the people's thinking process, taking into account both the utility and the human decision-making process.
